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In the title compound, {[Ag 2 Fe(CN) 4 (H 2 O) 2 ]Á2C 12 H 10 N 2 } n , the asymmetric unit contains one Fe II cation, two water molecules, two dicyanidoargentate(I) anions and two uncoordinating 1,2-bis(pyridin-2-yl)ethylene (2,2 0 -bpe) molecules. Each Fe II atom is six-coordinated in a nearly regular octahedral geometry by four N atoms from dicyanidoargentate(I) bridges and two coordinating water molecules. The Fe II atoms are bridged by dicyanidoargentate(I) units to give a twodimensional layer with square-grid spaces. The intergrid spaces with interlayer distance of 6.550 (2) Å are occupied by 2,2 0 -bpe guest molecules which form O-HÁ Á ÁN hydrogen bonds to the host layers. This leads to an extended threedimensional supramolecular architecture. The structure of the title compound is compared with some related compounds containing dicyanidoargentate(I) ligands and N-donor organic co-ligands.
Chemical context
Metal-organic frameworks (MOFs) have attracted much attention because of their versatile topologies and dimensions. These structural properties lead to potential interesting applications in the filed of magnetism, sensing, porous materials and catalysis (Biswas et al., 2014; Horike et al., 2008; Sanda et al., 2013) . Structural diversity in MOFs can occur as a result of various preparation methods. However, supramolecular chemistry and topologies of MOFs are rather controlled by the nature of the metal ions and the structure of the organic ligands (Yang et al., 2008) .
One-, two-and three-dimensional frameworks containing dicyanidoargentate(I) and N-donor linkers such as pyrazine, 4,4 0 -bpy and 4,4 0 -bpe [bpy is bipyridineand bpe is 1,2-bis(4-pyridyl)ethylene] ligands have been studied (Soma & Iwamoto, 1996; Munoz et al., 2007; Dong et al., 2003) . Whereas 4,4
0 -bpe appears to be somewhat ubiquitous in cyanido compounds, its cousin 2,2 0 -bpe is not very often used, which led us to prepare a dicyanidoargentate(I) compound with a 2,2 0 -bpe ligand. In this communication, we report the synthesis and crystal structure of a three-dimensional supramolecular framework of {[Ag 2 Fe(CN) 4 (H 2 O) 2 ]Á2C 12 H 10 N 2 } n , (I).
Structural commentary
The asymmetric unit consists of one Fe II atom, two dicyanidoargentate(I) ligands, two water molecules and two uncoordinating 2,2 0 -bpe molecules (Fig. 1 ). Ag1 and Ag2 are situated on inversion centres. The dicyanidoargentate(I) ligands link Fe II atoms into an infinite two-dimensional layer network with a nearly square-grid geometry of 10.66 Â 10.64 Å 2 (Fig. 2) . The Fe II ion is six-cooordinated in a nearly regular octahedral geometry by four N atoms from four dicyanidoargentate(I) ligands and two water molecules.
Supramolecular features
Four independent 2,2 0 -bpe molecules are located between adjacent grid layers of which two are parallel (blue) to the grid layers and two non-parallel (red) (Fig. 3) . The interlayer distance is 6.550 (2) Å . The two parallel 2,2 0 -bpe ligands form hydrogen bonds to the host layer (O1-H2WÁ Á ÁN5 = 2.07 Å and O2-H4WÁ Á ÁN6 = 2.09 Å ) (Fig. 4a) , while the other two arrange themselves across the host layer to form also hydrogen bonds (O1-H1WÁ Á ÁN7 = 2.14 Å and O2-H3WÁ Á ÁN8 = 2.15 Å ) (Fig. 4b) to the host layers. These hydrogen bonds generate an extended three-dimensional supramolecular framework.
Database survey
The two-dimensional structure of (I) was found to be different from other closely related compounds. In the structure of [Cd(imH) 4 [Ag(CN) 2 ] 2 ] n (imH = imidazole), a one-dimensional chain via bridging dicyanidoargentate(I) is found, while all imidazole molecules act as a terminal ligand (Takayoshi & Toschitake, 1996) . In addition, the two-dimensional framework of A view of the asymmetric unit in (I), showing displacement ellipsoids at the 50% probability level and the atom-numbering scheme. H atoms have been omitted for clarity.
Figure 2
A view of the square grid of (I) in the ac plane; the 2,2 0 -bpe molecules have been omitted. [Symmetry codes: (iii) Àx + 1, Ày + 2, z; (iv) Àx, Ày + 1, Àz + 1; (v) Àx + 1, Ày, Àz + 1.] Figure 3 2,2 0 -Bpe in parallel (blue) and non-parallel (red) fashion between adjacent layers.
Table 2
Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x À 1; y; z; (ii) x; y þ 1; z.
that of the title compound, while the axial positions are occupied by two terminal 3-Fpy ligands instead of two water molecules in (I) (Munoz et al., 2007) . When the terminal ligands such as imH and 3-Fpy are replaced by N-donor linkers such as pyrazine, 4,4 0 -bpy and 4,4 0 -bpe, three-dimensional interpenetrating frameworks are obtained, as in Niel et al., 2002; Dong et al., 2003) . The last compound contains bpe bridges, while in the title compound 2,2 0 -bpe behaves as the organic guest molecules in the lattice. This could be the result of the difference in the N-donor position.
Synthesis and crystallization
An aqueous solution (5 ml) of K[Ag(CN) 2 ] (0.0995 g, 0.5 mmol) was added dropwise to an MeOH-H 2 O mixed solution (1:1 v/v, 10 ml) of (NH 4 ) 2 [Fe(SO 4 ) 2 ]Á6H 2 O (0.0980 g, 0.25 mmol) and 2,2 0 -bpe (0.0911 g, 0.5 mmol) at room temperature. After filtration and slow evaporation for 1 d, yellow crystals were obtained.
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 1 . C-bound H atoms were positioned geometrically and included as riding atoms, with aromatic C-H = 0.93 Å and U iso (H) = 1.2U eq (C). Water H atoms were located in difference Fourier maps and refined isotropically. Education Commission, Ministry of Education, Thailand, for financial support. research communications Figure 4 A fragment of the three-dimensional supramolecular framework via NÁ Á ÁH-O hydrogen-bonding interactions between (a) parallel 2,2 0 -bpe and coordinating water molecules (dashed lines), and (b) non-parallel 2,2 0 -bpe and coordinating water molecules (dashed lines). [Symmetry codes: Computer programs: SMART and SAINT (Bruker, 2007) , SHELXS97 and SHELXL97 (Sheldrick, 2008) , Mercury (Macrae et al., 2008) and publCIF (Westrip, 2010) . Table 1 Selected bond lengths (Å ). (Macrae et al., 2008) ; software used to prepare material for publication:
publCIF (Westrip, 2010) .
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